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DETAILED ACTION 

1. This office action is in response to application no. 10/596126 filed on 05/31/2006. 

Election/Restrictions 

2. During a telephone conversation with Kevin Beach on October 11, 2007 a 
provisional election was made without traverse to prosecute the invention of device, 
claims 1 1-23. Affirmation of this election must be made by applicant in replying to this 
Office action. Claims 1-10 are withdrawn from further consideration by the examiner, 37 
CFR 1.142(b), as being drawn to a non-elected invention. 

Claim Objections 

3. The specification, where noted, and claims 1 1 , 12, 14, 16-19 & 22 are objected to 
because of the following infomrialities: 

a. Page 3, lines 11-12; Page 4, lines 3 & 8; Page 17, line 18; Page 18, line 7; 
Claim 1 1 page 21 , line 4 and 1 1 : AlyGayln j.x-yN (0 <x si , 0< y <1 , 0<x+y<1) 

b. Claim 12 page 21, line 16: InxGa j.x N 

c. Claim 14 page 22, line 4: InxGa j.x N 

d. Page 4, line 4; Claim 16 page 22, line 1 1 : InxGa j.x N 

e. Claim 17 page 22, line 15: AlyGa j.yN (o<y<1) 

f. Page 5, line 4, 8, & 12; Claim 18 page 22, line 18: AlyGa j.yN (0<y<1) 

g. Claim 19 page 23, line 1 : AlyGa j.yN (0Sy<1) 

h. Claim 22 page 23, line 13: AlxGayIn j.^yN (0<x<1 , 0<x+y< 1) 
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i. Page 17, line 14: AlxGayIn i-j^-yN (0<x<1, 0<x+y< 1) 

j. Page 3, 19-20; Page 4 line 12: AlxGayIn j.x-yN (0<x<1, 0<x+y< 1) 

4. Subscript i Is not defined or is labeled inconsistently throughout the specification. 
The subscript i is interpreted as 1. Subscript x in regards to claim 22 and page 17 line 
14 is not defined or is labeled inconsistently in the specification. The subscript x is 
interpreted as x. The o in (o^y^l) with regards to claim 17 is interpreted as O. The 
subscript i-xy in claim 22 is interpreted as 1-x-y. Appropriate correction is required. 

Claim Rejections • 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 11, 12, 14-23 are rejected under U.S.C. 35 as being unpatentable over 
Wang (US Patent 6,455,870 B1 ) in view of Bour (US Patent 6,955,933 82) 

Regarding claim 11, Wang et al. discloses a substrate 11; at least one nitride 
layer, buffer layer (AIN) AO, grown on the substrate 11 and including a top layer of 
AlxGayIn i.x.y (0 <x <1, 0< y ^1, 0<x+y<1) 20; a quantum well layer 21 grown on the 
top layer AlxGayIn i.x-y (0<x<1, 0<y<1,0<x+y<1); and an additional nitride 
semiconductor layer 22 on the quantum well layer 21 (fig. 4; column 4, lines 26-38) but 
fails to teach the additional nitride semiconductor layer having a band gap energy higher 
than that of the quantum well layer; wherein the quantum well layer comprises an In-rich 
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region, a first compositional grading region with In content increasing between the top 
layer of AlxGayIn i.x-y (0 ^1, 0< y ^1, 0<x+y<1) and the In-rich region, and a 

second compositional grading region with In content decreasing between the In-rich 
region and the additional nitride semiconductor layer. 

However, Bour et al. teaches the additional nitride semiconductor layer 42 having 
a band gap energy higher than that of the quantum well layer 40 (column 4, lines 9- 
25); wherein the quantum well layer 40 comprises an In-rich region, a first compositional 
grading region with In content increasing between the top layer of AlxGayIn i_x.y (0 
<1, 0< y ^1, 0<x+y<1) and the In-rich region 42, and a second compositional grading 
region with In content decreasing between the In-rich region and the additional nitride 
semiconductor layer 38 (column 5, lines 66-67;column 6, lines 1-10 & 15-20). 
7. It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the light emitting device of Wang et al. with the additional 
nitride semiconductor layer having a band gap energy higher than that of the quantum 
well layer; wherein the quantum well layer comprises an In-rich region, a first 
compositional grading region with In content increasing between the top layer of 
AlxGayIn 1-x-y (0 ^x ^1, 0< y S1, 0<x+y<1) and the In-rich region, and a second 
compositional grading region with In content decreasing between the In-rich region and 
the additional nitride semiconductor layer taught by Bour et al. since doing so would 
reduce the piezeoelectric field In the active region. 



Application/Control Number: 10/596,126 Page 5 

Art Unit: 2813 

Regarding claim 12, Wang et al. discloses the quantum well layer 21 is formed 
of InxGa i.x N and x in the In-rich region of the quantum layer is equal to or more than 
0.6 (colunnn 4, lines 35-38). 

Regarding claim 14, Wang et al. discloses the quantum layer 21 is formed of 
InxGa 1.x N and x in the In-rich region of the quantum layer 21 is within a range of 0.5 
to 0.8 (column 4, lines 35-38). 

Regarding claim 15, Wang et al. discloses wherein the thickness of the 
quantum well 21 is equal to or less than 2 nm (column 4, lines 35-36). 

Regarding claim 16, Wang et al. discloses the quantum layer 21 is formed of 
InxGa i-x N and x in the In-rich region of the quantum layer 21 is equal to or more than 
0.2 (column 4, lines 35-38). 

Regarding claim 17, Wang et al. discloses wherein the additional nitride 
semiconductor 22 is formed of AlyGa-j.yN (0^ ys 1) (column 4, line 37). 

Regarding claim 18, Bour et al. discloses at least one barrier layer of AlyGai_yN 
(0< y^ 1) 42 adjacent to the quantum well layer and having a band gap energy higher 
than that of the additional nitride semiconductor layer (fig. 3;column 4, lines 9-25). 

Regarding claim 19, Wang et al discloses at least one barrier layer 22 of 
AlyGa-i.yN (0^ y^ 1) has a thickness equal to or less than 5 nm (column 4, line 37). 

Regarding claim 20, Wang et al. discloses wherein the quantum well layer 21, 
25, 29, & 33 and the at least barrier layer of AlyGa-j.yN (0< y^ 1) 22, 26, 30, & 34 are 

alternately laminated to form a multi-quantum well structure (view fig. 4; column 30-38, 
41-45, & 48-52). 
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Regarding claim 21, Wang et al. discloses wherein the pairs of the quantum 
well 21, 25, 29, & 33 and at least barrier layer of AlyGai.yN (0< y< 1) 22, 26, 30, & 34 
are equal to or less than 100 pairs(view fig. 4; column 30-38, 41-45, & 48-52). 

Regarding claim 22, Bour et al. discloses the top layer of AlxGayIn ^.x-y 
(0<x<1, 0<y<1,0<x+y<1) is GaN 46 (fig. 3, column lines 65-67). 

Regarding claim 23, Wang et al. x in the In-rich region of the quantum well layer 
21 is equal to or less than 0.7(column 4, lines 35-37). 

8. Claim 13 is rejected under U.S.C. 35 as being unpatentable over Wang (US 
Patent 6,455,870 B1) in view of Bour (US Patent 6,955,933) as applied to claim 1 1 , 
and further in view of Kwon, Effect of Growth Interruption on In-rich InGaN/Ga/N 
Single Quantum Well Structures, 20 October 2003, pp 2831-2833 

Regarding claim 13, Wang et al. as modified by Bour et al discloses all the 
claim limitations of claim 1 1 but fails to teach wherein the quantum well layer is grown 
using an In source and a nitrogen source, and the thickness of the quantum well is 
reduced by growth interruption which is performed by supplying the nitrogen source with 
the supply of the In source intercepted . 

However, Kwon et al. discloses wherein the quantum well layer is grown using an 
In source and a nitrogen source, and the thickness of the quantum well is reduced by 
growth interruption which is performed by supplying the nitrogen source with the supply 
of the In source intercepted (2 Experimental, lines 1-4; 3 Results and Discussion, 
lines 10-16). 
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9. It would have been obvious to a person of ordinary skill in the art at the time the 
invention was made to modify the light emitting the device of Wang et al. with quantum 
well layer is grown using an In source and a nitrogen source, and the thickness of the 
quantum well is reduced by growth interruption which is performed by supplying the 
nitrogen source with the supply of the In source intercepted taught by Kwon et al. since 
doing so would improve the structural quality of InGaN/GaN. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following references are cited for disclosing related 
limitations of the applicant's claimed and disclosed invention: Kneissi et al. (US Pub no 
2005/0224781 A1), Shimlzu et al (US Pub no 2006/0243960 A1), Edmund et al., (US 
Patent 6,906,352 B2), Sugawara et al. (US 7,148,518 B2), Schetlina et al. (US 
Patent 5,670,798), Tadatoma et al. (US Patent 5,810,925), Krames et al. (US Patent 
6,133,689), Ibbetson et al. (US Patent 6,515313 B1). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to LaTanya Crawford whose telephone number Is (571) 
270-3208. The examiner can normally be l-eached on Monday-Friday 7:30 AM -5:00 
PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead can be reached on (571) 272-1702. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Statua information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-dlrect.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



